Rosiglitazone inhibition of calvaria-derived osteoblast differentiation is through both of PPARγ and GPR40 and GSK3β-dependent pathway.
Rosiglitazone (RSG) can cause bone loss, however the mechanisms remain largely unknown. This study aims to investigate the effects of RSG on differentiation and mineralization of osteoblasts using primary cultured mouse fetal calvaria-derived osteoblasts as a model, and elucidate the receptor and signaling pathways responsible for these effects. We found that RSG suppressed the differentiation and mineralization of calvaria-derived osteoblasts. Peroxisome proliferators-activated receptor γ (PPARγ) siRNA significantly reversed the inhibitory effect of RSG on osteogenic differentiation. The expression of G protein-coupled receptor (GPR) 40 was suppressed during differentiation, but was increased by RSG treatment. GPR40 siRNA significantly reversed the inhibitory effect of RSG on osteogenesis. RSG activated glycogen synthase kinase (GSK)-3β, which in turn decreased β-catenin expression. RSG-induced GSK3β activation was mediated through both PPARγ and GPR40. These results suggest that both PPARγ and GRP40 are required for RSG-induced inhibition of mouse calvaria osteoblast differentiation, which is mediated through GSK3β-dependent pathway.